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* HISl] 





H-Gl' y-Trp-Thr-Leu-Asn-AA-AI a- 
D-Tr'p-D-Tr'p-Leu-Leu-Cl y-Pro- 

) b 

H i s - A 1 a - o 1 
»CT^3tX5^7'5 1 H*<tt;-e<D«. * * [ft 2] 

(fc«U -A'A-li, -S e r -*fctt-D-Th r -**U 



- A 1 a - o 1 tt 



CH, 



-HN-CH-CH.-OH taW. ) 
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[fctt»#©«§BJ 



H-Gl'y-Trp-Thr-Leu-Asn-A'A-Al a- 
D-Trp-D-Trp-Leu-Leu-Gly-Pro- 



i e 



Hi s -A 1 a - o 1 



(5t- I) 



±E (j£-I) KT^Sft^^FSi #■?•©£. * 58 [ft 2] 

(fcfc'U -A 8 A-{i, -Ser-ifcli-D-Thr-^U 



- A 1 a - o 1 tt 



CH, 
I 



%7Ffa ) 



-HN-CH-CH s -OH 

mmomsifsmm *[ooo2] 

[55M©tttB»IF] *»Wtt*5->OSrS«)Jt'T?*-6 <kt>. ^&±i5/MIJ:D*»anfc (5£- 1 1) ICT^S 
75 /&. t^F. in. ^©ffiJcMb a? [0 0 0 3] 

T, w^ra^-rs«-&tt i up ac. iubco^s* [ft3] 



H-Cly-Trp-Thr-Leu-Asn-Ser-Al a - 
•Tyr-Leu-Leu-Gly-Pro-Hi s - 

20 

I 1 e-Ae p-Asn-Hl s-Arg-Ser- 
■Hi s-Asp-Lys-Tyr-Gl y-Leu- 
NH 5 - (iC-II) 

(fc/;U (St- II) f-AYa-NH.li 



G 1 y 
A'l'a 
Ph e 

2 9 

A 1 a 



CH 3 

I 

-NH-CH-CONH2 



[0004] xy-yammmmt* ^mm^tfi 
[0005] se*. hmy-y<nif)v^-7,mm^> 

*>h<fcD)S:-5Ga 1 an t i de!P£, galani 
n (1 - 1 2) -P r o-Sub s t an c e P (5 
-11) -NH»*tS.Liodskog, T.Bartfai. eiCiOS 
ft S *ITV>5 [European Jooroal of Pbarmalogy, 210 50 



(1992)183-188] . 

[0006] i/^utaPe-eofftB. SMHiafl-fc*© 
©4W3-x*raM > >J >^»(-&s-rKss«ft© 

§ (#&) T5iKS&£j^:^F£jifflL#MW©^ 
[0 0 0 7] 

«fMi«MHfticii« mm rzmmttG&i?? h- 

[0008] 
[0 009] 
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[ft 4] 



H-Gl'y-Trp-Thr-Leu-Asn-A ! A-Al a- 
D-Trp-D-Trp-Leu-Leu-Gly-Pro- 
H i s - A l* a - o 1 - I) 



[0 0 10] iCTSStlS^^fHSfcttifCDlTS * [0 0 11] 
£. * [its] 

(JLfB (St- I) iZis^X, 

-A'A-li, -Ser-^:(i-D-Thr-^/fU 
-AU-olli 

CH, 

-HN-CH-CH.-OH *mt e ) 



[0012] ft*, &T(08LWr\t, ±E (s£- n r 

[0 0 13] 
[ft 6] 

-a'a-^. -S e r -©J§£KhU 

[0014] [D-Trp' 1 '] —Gal (1 — 15) 

-o i tmm-rzz.t&$>9> 

[0 0 15] 
[ft 7] 

-A S A-7i\ -D-Th r -©IS^tCli, 

[0016] [D-Thr 1 , D-Trp 1 ' 1 ] —Gal 

(i-i5) -o i tftm-rzzk&bQ^ aeicita 

£. 
[0 0 17] 

[f8E©JI#«i&i8] ^M^^ Ftt. [D-Trp 
'•'] -Gal (1-15) -oliM, [D-Th 
r». D-Trp" ( ] -Gal (1-15) -olTg 

7Syfi^«fft, FABHii)Sf, IffiHPL 

[0 0 18] *fS^^^Htt. *tL.T©#ftfcBr§ 
**U #»9!^7?K©Jfi{fc*J!iS£JS. ftKffi, buy 

^u>^if5«iii^ffl^m«tcffi§ (#&) -r-5di:*t 
fcsfco-e&a. sec. ^7=.>*tiaiiJfijifflgicfe^ 



[0 0 19] X.\Z. *fSWlCft£^7?K©-lKMft4* 

mttmz-stsmfto^^Ffii&mzLitm*. mmz 
&ft*wtfc?z>z\ttz£om®?z>£ttf-ezz>. 

[0 0 2 0] SSffi^ICk^^^H^felCtt, *i|7 

50 [0021] tS£#&s#«&*nr;&tK -e-neicfflu 

-f 3 F. ^#:«lt»il-X5 1 ^3-(3->'^5 1 JP73/7 r n 
fcf)» rt)l/#vM3 F*fctt-£©HC l**t, SfSiR^ 

[0 0 2 2] 7S./m\Z\tEfc®!¥\ZVit&?T< 73 

73 ;m<ogmmt-iGLmzm2nz&m&-c$>K), 

40 ^^FS£©*#W$;frfcKJ:oTtf3lC8ftpJtlT 

(Boc) (Cbz) 
S. 9-7)V-tU=.)Vy».f)^^-ytl)V^=.)V (Fmo 
c) S^t&tf^tt, *f>Tt>>Mert-butyldicarbonate 

[(B0O20] {z&onmsnrcBoc&itwzv^. 73 

tick Off -?-©ftg0!l<»: LT* 
?ji/x*-r;k x^Ji/xz^Jk 7it->Ji'ixfJi'. 
^>-^^x^7 i ;k t-^ux^^-cfcs. 
50 ig»*^-rs73yK-eii®i:. ^a©«asic<fcoffl 
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«gwfies©&s#frfc:bft5a<» K&%<DT&&t£mvuz * [0024] 

[0 0 2 3] *3m«-73- K0-*$T*-5 * 

-A'l'a - o 1 ti> -A ! l 5 a©^y^;l/x-x;l/ (-A'fa-OBz 1 ) 



[0 0 2 5] B£Bz 1 i^yV)V) Rfc\Z£Q& 

[0 0 2 6] 

Mb 9] 

H-AU-OBzl 



H-A 1 a -OH 



(Boc) 2 0 



Boc-Al a-OH 




* [0 0 2 7] TK<0^7 0-lCbfc*t 0 r#e.n 

[0 0 28] 
Wbl 0] 



(L-A1 an i ne) 



H-A 1 a-OMe 



Li AIH4 




(Boc) 2 0 



laBHa 



Boc-Al a - o 1 



Benzyl Etherffc 



CH, 

(Boc-NH-CH-CHjOH) 



CH, 
I 

Boc-NH-CH-CH,-OBz 1 



IfeB 0 c 



NHi 



CH, 

I 

CH-CH, -OB z 1 



1 5 



= H-A 1 a-OBz 1 



[0029] ±.mvtti:5t3.*%W'<-7?v<DGmzm 

[o 0 3 03 «^fi««-»Wfctt-4 0~6 ot:, «P 
*b<tt*5-2 o-c~!Kj4 ot:©ttffiTabf). SrtsNrM 

ttl~3 OB^T&So 75yS*fcB^^Hffli8i« 

>)7)i*u&m. /*>;uu 



[0 0 3 1] ^±©<kd{CbT-&^$n/S: (5£-I) \Z 
[0 03 2] 

[swoam] *%w\z%z*7?m. fiy-yom 

%mzmw mm) -rzz.t&r2z>%7->o®m 

izm-rzmmzte&mnmntKzwv&z. 2$ 
ic, iJy->nmmmmm\z^x7±.^=iuy<D^ 
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•5, 

[0 0 3 3] 

mmm: &>t. mmm\z&r)*%wi-$t>\zmm\zm 
w-r***. **j6wcE£3ns%©T?ttfcK &*> 

[0 0 3 4] 

19 v b^mmmsim &mm2 5 o g ©-Mx*-# i0 

\Z9-)V5 Oug/kgKfirtS#(C«tOJft^, Grodsky & 
©^SifclpbTlffcfiSHiU «8&fJ#£ffrSbfc. HUE 
9 5* O a -5% CO* TfiSfclU 4%x 
^h7>T-70 (*HS*, £iM) . 0. 2!Stf 
->Jfil»7;^3> (B S A) (Sigma , #S) *«}:tf5 
mUif)V^— X^tJKrebs-Ringer bicarbonatejg05i& 
(pH7. 4) Sffl^fc. JMaWattiSI&HRKjfAUfc 
A-i-^tJl. 9ml/#©8i£jt-?»i?iEU -T>7U 
>©£&#&*<££ #351^7^ (10 # 

- 7 M) Zm'SftH >to.-i>ay#>7 (Harvard Ap 
paratus, Model 975, *B) KT0. lml/:8-©flSEjiT 

W^^FtWWfcUfWJtD. -&fiE7yh*7-> (l 
O 'M) &£Zfl3. 9mMW3-X4 2 0^« 

[0035] r^m^wxLftti=.^-u^<o<ouaim\t 

lftZt\Z7-7u?~> (1 0 0 OK I U/t ube) 
(Novo Research Institute, ZWdaLftU 

7xtSKWicjk»Ttf««u. i>z,i)>mfe%r-2 30 

[0 0 3 6] 

tRtLX, 0. 5XBSA, 2 5mM EDTA> 0. * 
15. Bo c -A 1 a-OH 



*14M NaC 1 £"£tfO. 0 1M'J>»8®J8e (pH 
7. 4) , m*MfimiZ9y r-f >XUXNovo Research 
Institute, x>"7-iO SffiK ftjfefHiUT*;!^ 
5/ hftT^-r >X U >skm (ftttttfUlft 1 6 0 0 0 0 
Ofg) . &¥SiIK£ UT 125 I — >X U > (^-f 

[0 03 7] 

[KIHffll] &S¥ 5 BI'^OftftflHt'f >X 'J > ( I R 

i) WLmmm*ttm®t\m.hit. wwzmaxst. 

Student ©tttitSfflK 5 %*m<DlaW*&'boTti 

[0 0 3 8] 
BdMU] 

r [D-Trp»'»] -Gal (1-15) -ol • T 
HFlt©-&j£j BWt1"*^^H©-&ri6tt, 77^ 
>h*g£8n?<fe"9, T3/Ki:LTtt, TfB©ffifI7S 
y»*ttfflb&. ft*, £fE©35:^tt. ♦JW'WF 
4>l:*stt-573 /KE?iJ©#v'->3 . 

1. Bo c — G 1 y-OH 

2. Bo c -Tr p-OH 

3. Boc-Th r (B z 1 ) -OH 

4. Boc-Leu-OH-HiO 

5. Boc-As n-OH 

6. Boc-Se r (B z 1 ) -OH 

7. Boc-Ala-OH — H-Ala-OPac 

8. Bo c -D-T r p-OH 

9. Bo c -D-T r p-OH 

10. Boc-Leu-OH'HjO 

11. Boc-Leu-OH-HiO 

12. H-G 1 y-OE t 

13. Boc-Pro-OH 

14. Boc-Hl s (Dnp) -OH - i PA 
[0 0 3 9] 

Utl 1] 

CH, 
I 



H a N-CH-CH,-OBz 1 



[0 0 4 0] KffittfcJ:**:/^ F£*0JWWWJHtt 

mi\zmbrz. Rfc&#mz-D^T\m®vuw, c 
ti*>\t£mmmmzmfeL5zmm-e$>z. ar. 1 

[A] t. 8~1 5tt©75ye*i(S^bT»&nfc7 
7>f*>b [B] tCS^lCiS^W^^K©^ 



e.m'-5-©«sicr3ViTittwr-5. 

40 <D77^*>ht8£ 
7?>f*>h [A] 
[004 1] 
Wfcl 2] 



Boc-Gl y-Trp-Thr (Bzl)-Leu-Asn- 
Ser (Bzl) -A I a-OH 



[0042] 75^*>h [B] 
[0 043] 



[fc 13] 



50 
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HCl •H-D-Trp-D-Trp-Leu-Leu-Gly- 

CH, 

Pro-HVs (Dnp) -NH-CH-CH,-OBz l©*v^'J>r 



[0 0 4 4] 7 7>f*>h [B] 8 6 7mg (6 8 9. 3 

*#*->F2mlfcTS#U HJX3MV 
73>0. 2mk #V>T75^>r- [A] 6 7 9 rag 
(6 6 0«t;W £8sjlllU ^-tC^^ftSit. 1-fc 

t Ti-xg=-;k-3- (3-i^^ ^;U7 5 / :/n km-idWJ 

-f 5 H • jfUHttl 9 0«£ffft)U ROT 3 BID. 

i 



10 



«ti§&» K*«*3K*10 0il + KftlPU ISHfctflii 

[0 0 4 5] 
Hfcl4] 



Boc-Gly-Trp-Thr (Bzl) -Leu-Asn- 
Ser (Bzl)-Ala-D-Trp-D-Trp- 
Leu-Gly-Pro-His (Dnp) - 



1 0 

Leu 



CH S 
NH-CH-CH 2 

[0 046] (OT"^ F AtV&t.) 
«S1. 4 0 0 g (9 5%) 
®^^FA©ffilDnp 

^^?HA 1. 3 7 0g (6 13. 9 2«t;W 
1. lnl*&ftlU giTFl. 5^KS^b&. E£cD* 



OB z 1 

S^SSST L C Ttt&£fr&t> &. £J6**X— 1 0 

[0 04 7] 
[flsi 53 



Boc-Gly-Trp-Thr (Bz 1) -Leu-Asn- 
Ser (Bzl) -Al a-D-Tr p-D-Trp- 

1 0 

Leu-Leu-Gl y-Pro-Hi s - 

CH 3 
I 

NH-CH-CH»-OBz 1 



[0048] oetpw h b turr. ) 

1KS1. 2 3 7 g (9 7. 5 5%) 
<3K:7>FB<Dft#g (HFfflS) 
^y^HB 4 0 0ng(1 9 3. 6 , 
-^0. 7 5ml, tt7—\t— )V0. 7 5i!SHFSlE 
SHlCttai*. HF 2 OmHCTOretTT. USES 
HF£@£U X-xJHCTt^Vt" 

— >3>&2iHiff*v^ &v>-e*, mwtmG&mzmm 

S*, ^©itiiSMSK&U gW«lT*.5 [D-Trp 
••»] -Gal (1-15) -olfflfiWc. 

[0 049] 



>mmu 6ooe 

fl-EtfJ^A : 1" X3 0cm 
T0S0H.TSK gel ODS-80 TM 

wtmmm (a) : o. i%tfa (i o^chscn/ 

40 HjO) 

«EffliS8l (B) : 0. UTFA (9 0%CH 3 CN/ 
H,0) 

(B) / (A) 2 0% - 5 0% Linear Gradien 

t 

detection 210 nm 

8ft*Sf£®LT. BW^Tib* [D-Tr 
p'-»] -Gal (1-15) -ol • THF&©*i?K 

• HPLcnfiaii9 9. 1% ukmt±mzmv) 
so • 75 yK»*f (Btmm l-ssoo ) 
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/k 1 1 Ot:, 2 4P#M) 
Asp 1.0 1 (1) 
Thr 0. 94 (1) 
Se r 0. 9 1 (1) 
G 1 y 2.0 0 (2) 
Ala 1.00 (1) 
Leu 2.9 7 (3) 
His 1.04 (1) 
Trp 2. 51 (3) 
Pro 1.09 (1) 

( ) mffim&m&*ct. 

[oo5o] H2ic, mm?y hmmmmzmzyy 

»»*flU8Cft«-r£jfc [D-TrpM] -Gal 

(1-15) - o 1 <D&m**t. 

[ [D-Trp 8 - 9 ] -Gal (1-1 5) -o 1] 1 
0- 7 M&4fc<fctK 1 0- fl M^^h^^->^<koTai 

tt, 111 1 J:W» 2 **MFKEF«U3fc. 
[0 0 5 1] 0 3K, iWa-X (13. 9mM) ijiffi 
(3>hn-iW , #)Vn-7, (13. 9mM) # 

ftT7yh»7-> (i o-') aw. *<fctf^;m- 

X (1 3. 9mM) , 9v htfy~> (1 0' 9 ) S&fc 
*«W^^H C [D-Tr p ,,J ] -Gal (1-1 

5) -on i o- 7 M^a4icj:^-r>xu>ietta 

>*U>IMStfl**l 0 OtlT, W##T7KLTfc 
5o £tf)*SII> 7y 5 1. 5%\Z 

C [D-Tr p 8,} ] -Gal (1-15) -ol) CO 
7 8. OXKBfKU WIB^HW 

[0 0 5 2] 

r [D-Thr 8 , D-Tr p 8, 9 ] -Gal (1-1 
5) -ol •THF*0*rtj «Mllfc*^T, *5> 
V3>6(DBoc-Ser (Bzl) -OHOftfrO 
\Z, Bo c -D-Thr (Bzl) -OHSftfflUfcH 



12 



*Mt *lt«10^ttfcJpi:T [D-Thr 8 , D-T 
rp M ] -Gal (1-15) -ol 

gtvit. H4fc*i,fc. 

•HPLCttKB9 9. 1% (ftfrli-hEfcHi;) 
• 7Sy&##f (0£8iffr?r L-8500 ) 

(6NUL U7x;-*, ix*;M/?>x*y- 
;h 1 1 or, 24W 

Asp 1.0 1 (1) 

Thr 1.9 5 (2) 

10 Gly 2. 00 (2) 

Ala 1.00 (1) 

Leu 2. 98 (3) 

His 1.03 (1) 

Trp 2. 52 (3) 

Pro 1.08 (1) 

( ) to&*\m%*m&7K? • 

[0 0 5 3] 0 3K, *ftH"t7?K C [D-Th 
r 8 , D-Trp»-»] -Gal (1-15) -ol) 1 

AO 51. 5xc«i«ian&-f >xu>«Mfcta»4, * 

SWB^^H C [D-Thr 8 , D — T r p 8 - 9 ] -Ga 
1 (1-1 5) -o 1] CO&^KcktK 10 3%(CI1I« 

[0ffiojffi^^ittW] 

[0 1] lilt *»W^^F C [D-Tr 
p 8 - 9 ] -Gal (1-15) -ol) <D£f&^m*7K 

30 -r. 

[0 2] 02 jf;l.3-X*!»>f>XU 

fWHtaHfrfr* [d-tt p 8 - 9 ] -Ga 1 (1-1 

5) -o lCQM**?. 

[03] 03te, 4>ZV>#&5i?*<fi*SYy1Z 
-f#fc*»*, ♦JHB'WF C [D — T r p 8, 9 ] - 
Gal (1-15) -ol [D-Thr 8 , D- 

Trp 8 - 9 ]-Gal (1-15) -ol) Ojj7-> 

[04] 04te, *»W<^H C [D-Thr 8 , 
40 D-Tr p 9 ' 9 ] -Gal (1-15) -ol) <D^& 
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[01] 



i 

ciy 



Z 3 
Tip Tbr 



Bx 

H 



Soc-fOK B 
Boc 



4 



5 
Asa 



Boc 
Joe 

Gfl H 



Boc 
Boc 

hi 

■fa H 
fisl 



Bzl 



&1 



Boc 
he 
OH H 



Bzl 



fa! 



Bzl 



Bzl 



7 8 9 10 
AH O-Trp 0-Trp lei 



OH 

Che 

OPic 

•BPit 

OPic 

OPic 

QPiC 

DPix 

OPic 

OPic 

OPic Boc 

OPlC BOC 

0P*c Boc 
(Fac Boc 
ffl H 



1J 
Lei 



Bee- 
Boc 
OH 8 



3x 

Bx- 

m h 



fir fro Uii AU 



CEt 
-OEI 
OB 
QEt 
0£t 

t Boc 
OEI Boc 
OH H 



Boc-(H 



Boc- ot-oeu 



Or* 



Bx-fbl 
Bjc 



top 



• CH-OBil 



- CHt-OBxl 



- CHi-tBi! 



Oit-GBi] 



Ot-OBil 



CHi-OBtl 



CH,-CBil 



1 1) 



12) 



i tK,-CH 



IS) 



*) m<DA lanin eTItf&igWBfch "Ala" tUc «Kfi^T(o^U^ 

1) CHaO 

I I Boc-Ai a-OH) 

Boc-NH-CH-C-OH 

2) CH3 

I (Boc-AI an j nol ; Boc-A I a-o I) 

Boc-NH-CH-CH2 -OH 



3) -12) CH3 

-i i-WH-CH-CH2 -OB a I 

D) CH3 

I 

-n-NM-CH-CH2 -OH 



(Benzyl Ether) 
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[02] 



9 

z> a 

Kc a, 
V 

mm 



10 





[D^Trp^ B ]-Q|J< 1- 1 5)o 1 I0""\i 








r Qdlanln to'°M 

13.8mM Qlucos* 
















i 

4* i 

1 [ 





20 



30 



40 



50 



+ reHSalanln 10" *M 
O rat^alanin IQ-'tt 



[03] 



CD-Tip* 'l-Gal(1-15)-t»l 1 0"'M 



CD-ThrSD-Trp'' *l-<Sal<1-163-«l 1 0~'U 



r 1 

50 100 

<*) M»«n±SE (n-5) 
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1 2 
Gly Trp 



3 4 
"for Leo 



5 

Asa 



Boc 

Boc 
Boc 
Boc 

8 



toe 

Bx- 

Boc-kn ii 



Boc 
loc 

-fo H 



Bel 



Brl 



Brl 



8xl 



Boc 
loc 

as h 



6 7 8 9 10 II 12 

0-flir All D-Trp D-TTp Leo Lw Gljr 



Pro His 



Boc 
Boc 

BK-^H H 



&i 



Bzl 



Bel 



Brl 



Br! 



Brl 



CH 

OPjc 

Cftc 

frac 

IPfc 

OPx 

tPac 

CP* 
(Pie 
(Pic 

(Pacta 
(Pic Boc 
(Pic Boc 
(Pic Boc 
CH « 



Boc 
Bx 

OH fl 



BX 
Bx 
CH H 



Boc 
Bx 

qh h 



(El 
£Bt 
CI 
(El 
OEl 
CGI 

•OEl Bx 
DEI Bx 
CH H 



Bx 
BOC 

Bx 

Or* 

Bx- fa H 



tap 



Dip 



Did 



Qsp 



bp 



2) 



CHi-OBtl 



CH,-<Bil 



CMfiiL 



CH,-0B»l 



CH,-QBil 



10) 



in 



Bzl 



Bzl 



CH,-0Bll 



12) 



<H,-£H 
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